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Preface

The U.S. Air Force continuously strives to ensure that all of its airmen receive the best training 
available to meet mission requirements. In some career specialties, such as battlefield airmen, 
the mission requires performing in stressful and sometimes life-threatening environments. To 
ensure that these battlefield airmen are optimally trained to perform under stress, RAND was 
asked to review the empirical literature and the state-of-the-art for stress inoculation training.

The research described in this report extended over 11 months, from September 2010 
through August 2011. The project was commissioned by Air Education and Training Com-
mand (AETC/A2/3/10). The research was conducted within the Manpower, Personnel, and 
Training program of RAND Project AIR FORCE.

This report should be of interest to military leaders, trainers, and psychologists concerned 
with training methods for optimizing military personnel performance under stress.

RAND Project Air Force

RAND Project AIR FORCE (PAF), a division of the RAND Corporation, is the U.S. Air 
Force’s federally funded research and development center for studies and analyses. PAF pro-
vides the Air Force with independent analyses of policy alternatives affecting the development, 
employment, combat readiness, and support of current and future air, space, and cyber forces. 
Research is conducted in four programs: Force Modernization and Employment; Manpower, 
Personnel, and Training; Resource Management; and Strategy and Doctrine. The research 
reported here was prepared under contract FA7014-06-C-0001. Further information may be obtained 
from the Strategic Planning Division, Directorate of Plans, Hq USAF.

Additional information about PAF is available on our website: 
http://www.rand.org/paf/

http://www.rand.org/paf/
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Summary

Battlefield airmen serve in several career specialties that require performing under stressful 
conditions. Two of these specialties in particular, pararescue and combat control, routinely 
operate outside the wire (i.e., in enemy territory) to recover downed or injured military person-
nel and direct military aircraft in hostile or denied regions, respectively. Consequently, effec-
tive performance in these careers requires the ability to cope with severe stress to ensure that 
the mission succeeds. 

Several strategies can be used to ensure that battlefield airmen are successful and can per-
form well under stress. First, screening measures can be used to predict and select battlefield 
airmen who have a higher probability of succeeding in stressful environments. Second, instruc-
tors can screen out trainees who are unable to perform successfully under stressful conditions. 
Third, trainees can self-select out of training if they are unable to cope with the high physical 
and psychological demands of training. Finally, instructors can educate airmen about stress 
responses, provide specific behavioral and cognitive skills training, and structure opportunities 
to practice these skills at different career stages to optimize performance under stress. 

Overall, the Air Force uses many successful strategies to ensure that battlefield airmen 
are successful and perform well under stress. However, some components of the last strategy 
presented above, termed stress inoculation training or stress exposure training, and the primary 
focus of this report, have not been fully incorporated as a deliberate element in training all  
battlefield airmen. Although battlefield airmen are given sufficient opportunities to develop 
and practice their technical skills under a variety of conditions, few resources beyond instruc-
tion for PJs have been devoted to developing the cognitive and behavioral skills useful to effec-
tively manage stress. Consequently, not all battlefield airmen may not have developed the full 
set of skills needed to maintain a high level of performance while under stress. In contrast, 
the Army and Navy prepare special operators to manage stress by leveraging techniques used 
to enhance the performance of elite athletes. These skills should be incorporated as part of a 
three-stage approach to enhance performance under stress:

1.	 Increase battlefield airmen’s conceptual understanding of how stress affects their emo-
tions, thoughts, decisionmaking, and performance. 

2.	 Increase battlefield airmen’s repertoire of behavioral and cognitive skills that can aid 
performance under stress.

3.	 Provide opportunities for battlefield airmen to practice these new skills while perform-
ing job duties under stressful conditions that approximate the operational environment.

Implementation of stress inoculation training could be optimized through coordination 
with the Army, Navy, and Air Force PJs to develop curricula specific to the needs of all battle-
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field airmen. Opportunities to deliver training during initial skills training, advanced training, 
and unit training and before training exercises designed to induce stress should be considered. 
To further promote readiness, training should continue to incorporate common stressors expe-
rienced by those who have deployed. 

As a long-term objective, the Air Force should also consider developing a center to con-
duct research and support the optimization of performance under stress. Such a center might 
include experts from several disciplines (e.g., sports psychology, nutritionists, and physical 
therapists). These experts could serve as consultants to instructors, commanders, and battle-
field airmen to ensure that both mind and body are optimized for performance under stress. 

The incorporation of an effective stress inoculation training program would be expected 
to positively affect mission readiness in several ways, including enhanced performance under 
stress, reduced attrition during initial skills training, and increased retention of battlefield 
airmen. 
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Chapter One

Introduction

Background

Military training has many goals, but the overall objective is clear: to ensure that personnel are 
prepared to meet mission requirements (Air Force Instruction 36-2201). To accomplish this 
objective, training aims to develop the necessary competencies in Air Force personnel. These 
competencies include not only the knowledge to successfully accomplish technical tasks but 
also the cross-functional skills or competencies necessary to succeed in a complex and often 
stressful environment. Such competencies may include adaptability, tolerance to stress, per-
severance, and attention control (i.e., concentration). However, these competencies have not 
traditionally been taught or explicitly incorporated into training curricula for military person-
nel. Despite these gaps in formal curricula, military organizations often try to develop these 
competencies in other ways. For example, military training organizations may create rigorous 
training standards that test the mettle and resolve of trainees. These standards often require 
that trainees execute tasks while exposed to a variety of stressors, both physical and psycho-
logical. Despite this emphasis on training under stress, which is an important component of 
stress inoculation training (SIT), considerably less attention has been placed on developing 
competencies (i.e., behavioral and cognitive skills) that facilitate successful performance in 
stressful environments. This skill training represents one component of SIT.1 In short, SIT is 
one of several types of stress intervention programs that organizations can use to ensure success 
under a variety of stressful conditions. SIT is defined by three component stages: (1) education 
about the stress response, (2) behavioral and skills training to control the stress response (e.g., 
attention control), and (3) opportunities to practice these skills under representative stressful 
conditions (e.g., live fire training). As such, SIT is “a set of general principles . . . rather than a 
set of ‘canned’ interventions” (Meichenbaum, 2007, p. 8) that provides a flexible approach for 
dealing with a variety of stressors and intended outcomes. The specific guidelines (i.e., stages) 
for SIT will be discussed in more detail in Chapter Two.

Battlefield airmen,2 in particular, serve in several occupational specialties with a relatively 
high probability of exposure to stress as a result of their routine operations outside the wire (i.e., 
in enemy territory) (Manacapilli et al., 2007). Acknowledging this increased risk, this report 
reviews research and best practices for developing those competencies that may help battle-
field airmen succeed under a variety of stressful conditions. More specifically, we focus on the 

1	 SIT and stress exposure training (SET) are used synonymously in this report. However, some differences between SIT 
and SET exist and are described in Chapter Two.
2	 Enlisted specialties include pararescue (PJ), combat control (combat control team [CCT]), tactical air control (tactical 
air control party [TACP]), and special operations weather team (SOWT).
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training and optimization of performance of two battlefield airmen specialties: pararescue and 
combat control. 

[P]ararescuemen, also known as PJs, are the only Department of Defense specialty specifi-
cally trained and equipped to conduct conventional or unconventional rescue operations. 
These Battlefield Airmen are the ideal force for personnel recovery and combat search and 
rescue. A pararescueman’s primary function is as a personnel recovery specialist, with emer-
gency medical capabilities in humanitarian and combat environments. They deploy in any 
available manner, to include air-land-sea tactics, into restricted environments to authen-
ticate, extract, treat, stabilize and evacuate injured personnel, while acting in an enemy- 
evading, recovery role. PJs participate in search and rescue, combat search and rescue, 
recovery support for NASA and conduct other operations as appropriate.3 

Combat controllers, generally referred to as CCTs, are assigned to special tactics squad-
rons “to deploy undetected into combat and hostile environments to establish assault zones 
or airfields, while simultaneously conducting air traffic control, fire support, command and 
control, direct action, counter-terrorism, foreign internal defense, humanitarian assistance and 
special reconnaissance.”4 We selected PJs and CCTs because these career specialties are known 
to include stress as an integral component of training (Manacapilli et al., 2007). Additional 
information on the PJ and CCT training pipeline is provided in a following section on how 
the Air Force approaches SIT.

The primary question addressed by this research was “Is the Air Force doing everything 
it can to prepare battlefield airmen to perform successfully under stressful conditions?” There-
fore, to the extent that stress is anticipated for other battlefield airmen, the research, general 
principles, and training approaches presented in this report would certainly apply. 

Limitations

This report is not intended to inform issues related to stress and mental health (e.g., post trau-
matic stress disorder [PTSD], depression, or anxiety). Consequently, we do not review research 
evaluating the effects of SIT to either treat or prevent psychopathology (e.g., PTSD). In limited 
cases, we do present findings from research showing that SIT can reduce anxiety; however, it is 
in the context of maintaining or improving performance rather than its effects on mental health 
or psychological well-being. We refer readers interested in psychological health, resilience, 
and well-being in the military to other comprehensive reports investigating these issues (e.g.,  
Meredith et al., 2011; Tanielian et al., 2008).

Our intent with the focus groups we conducted with PJs and CCTs was not to generalize 
the effectiveness of current training methods but simply to identify the existence and nature of 
any training provided to maintain a high level of performance under stress. Additionally, we 
did not attempt to generalize our findings on current programs to the broader Air Force. We 
recognize that numerous efforts are currently being conducted to enhance airmen’s resilience 

3	 U.S. Air Force, Pararescue fact sheet, February 1, 2012. 
4	 U.S. Air Force, Combat Control fact sheet, August 18, 2010.
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or ability to successfully handle adversity. However, the focus of our research was battlefield 
airmen; other career fields may have different programs to enhance performance under stress. 

Organization of This Report

We begin by providing a conceptual overview of SIT. This overview will present the compo-
nents of SIT followed by specific methods for adapting SIT to a military training context and 
an evaluation of the effectiveness of SIT for enhancing performance under stress. In subsequent 
sections, we compare approaches used by the Air Force, Navy, and Army to ensure high levels 
of performance under stress. Although we provide a broad overview of related strategies used 
to ensure high levels of performance (e.g., selection of operators), we focus on the cognitive and 
behavioral skills formally taught during training. We conclude with nine recommendations 
emphasizing a comprehensive strategy for optimizing mission performance under stress. 
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Chapter Two

What Is Stress Inoculation?

Overview

Stress has been linked to impaired performance in both civilian and military settings (Driskell, 
Salas, and Johnston, 1999; Johnston and Cannon-Bowers, 1996; Orasanu and Backer, 1996). 
The adverse effects of stress on performance have been attributed to altered cognitive processes 
(e.g., attention, memory, and decisionmaking) (Young, 2008). For example, military person-
nel experiencing high task loads and time pressures lose a sense of team perspective through 
narrowed attention, resulting in decreased performance (Driskell, Salas, and Johnston, 1999). 
Several other types of stressors have also been shown to negatively affect performance, includ-
ing noise, thermal stress (e.g., heat and cold), and fatigue (Staal, 2004). 

A variety of concepts and models have been developed to describe and predict how people 
respond to stress. In general, modern theories of stress emphasize at least two core compo-
nents influencing how people respond to stress: (1) an appraisal process and (2) self-regulatory 
systems (Hancock and Szalma, 2008). The appraisal process, emphasized heavily by Lazarus 
and Folkman (1984), involves an individual’s evaluations of potentially stressful situations to 
determine if he has the ability and resources necessary to effectively cope with the situation. 
That is, the individual engages in primary appraisal to determine if a threat is present, followed 
by a secondary appraisal to determine options for coping with the threat (Adler et al., 2004). 
Therefore, the situation is not inherently stressful but rather it is the person’s interpretation of 
his inability or lack of options to effectively handle the situation that results in stress. 

In addition to these appraisals, modern stress theories also emphasize the mechanisms 
individuals use to control their emotions, thoughts, and behaviors as they encounter poten-
tially threatening situations. These self-regulatory systems are important, in part, for control-
ling efforts directed toward goal attainment in difficult conditions (Hockey, 1997). Taken 
together, these processes help explain why some individuals continue to perform well under 
stress, whereas others make critical errors or even fail to perform. To combat the negative con-
sequences of stress, organizations can provide three general types of interventions: primary, 
secondary, and tertiary (Lamontagne et al., 2007). Primary interventions aim to reduce expo-
sure to stress by modifying the work environment or removing the stressor. Although this 
type of stress intervention may be useful in noncombat environments, environments to which 
participants are deployed are often unpredictable and difficult to control. Secondary interven-
tions involve training to provide education and skill development to improve participants’ 
knowledge, skills, and ability to deal with stressful situations. Finally, tertiary interventions 
focus on the provision of care and support to those experiencing symptoms from exposure to 
stress. Ideally, the Air Force would reduce the number of those needing support from tertiary 
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interventions by providing effective primary and secondary interventions. In situations where 
primary interventions may be difficult to design for airmen deployed to combat environments, 
emphasis should be placed on secondary interventions that promote the development of cogni-
tive and behavioral skills to manage such environments. 

Of the specific secondary interventions, SIT has been proposed as an effective strategy 
for mitigating the adverse effects of stress. With roots in clinical psychology, SIT attempts 
to build resistance to stress through cognitive and behavioral skill training and exposure to 
stressful stimuli. In many ways, stress inoculation is analogous to “medical inoculation against 
biological diseases” (Meichenbaum, 1985, p. 21), in that individuals are exposed to just enough 
stress to arouse defenses (e.g., coping skills); however, exposure must not be so great that it 
overwhelms the individual. Through appropriate exposure to stressors and training on ways to 
deal with stress, individuals will develop the confidence necessary to handle even greater levels 
of stress in the future. 

The following seven objectives provide the foundation for SIT (Meichenbaum, 1985,  
p. 22).

1.	 Teach clients the transactional nature of stress and coping.
2.	 Train clients to self-monitor maladaptive thoughts, images, feelings, and behaviors in order to 

facilitate adaptive appraisals.
3.	 Train clients in problem solving, that is, problem definition, consequence, anticipation, deci-

sion making, and feedback evaluation.
4.	 Model and rehearse direct-action, emotion-regulation, and self-control coping skills.
5.	 Teach clients how to use maladaptive responses as cues to implement their coping repertoires.
6.	 Offer practice in in vitro imaginal and in behavioral rehearsal and in vivo graded assignments 

that become increasingly demanding, to nurture clients’ confidence in and utilization of their 
coping repertoires.

7.	 Help clients acquire sufficient knowledge, self-understanding, and coping skills to facilitate 
better ways of handling (un)expected stressful situations.

SIT is typically organized into three distinct phases: (1) conceptualization, (2) skills 
acquisition and rehearsal, and (3) application and follow-through (see Figure 2.1). We added 
a fourth phase to emphasize the importance of reviewing and evaluating the effectiveness of 
SIT provided. The conceptualization phase is designed to teach the individual about the rela-
tionship between stress, emotions, and performance. During this phase, trainers encourage 
individuals to disclose stressful events and identify how they responded to these events and 
help them evaluate how effective their response was to the situation. This process sets the stage 
for learning the skills to effectively cope with stress provided in the second phase of training. 
Once individuals have learned these skills, they are gradually exposed to stressors that they 
may encounter outside the training environment. 

Although SIT is appropriate for use in clinical settings with patients experiencing adverse 
physical or psychological symptoms (e.g., anxiety), specific features may limit its application 
to a military training environment. As noted by Driskell and Johnston (1998, p. 197), SIT 
emphasizes “(a) the intensive therapeutic involvement of a skilled facilitator; (b) one-on-one 
individualized treatment; (c) a primary emphasis on alleviating anxiety, depression, and anger.” 
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Using these observations, Driskell and Johnston (1998) outlined the steps necessary to 
adapt SIT for training in organizational contexts. Th is slightly modifi ed approach, SET,1 uses 
similar objectives to prepare individuals to successfully perform under stress: (1) provide infor-
mation about the stress environment, (2) develop skills and strategies to eff ectively overcome 
or cope with stress, and (3) increase individuals’ confi dence in their abilities to maintain per-
formance under a variety of stressful conditions. 

First Phase of Stress Inoculation Training

Th e goals of the fi rst phase of SIT are to increase awareness of likely stressors, psychological 
and physical responses to stress, and the eff ects of the stress response on performance. For 
example, trainers might discuss a specifi c type of equipment failure; how this failure may aff ect 
anxiety, heart rate, and breathing; and how these physical and psychological reactions may 
impair the ability to tie a knot or react to enemy fi re. 

To fully engage trainees during this fi rst phase, Driskell and Johnston (1998) recommend 
starting the indoctrination by emphasizing the importance of stress training, possibly through 
military or civilian case studies of performance failures or accidents that have resulted from 
increased levels of stress. Instructors can supplement these lectures with fi eld “experiments,” in 
which trainees have to perform a well-learned task under varying levels of stress. For example, 

1 Although the terms SET and SIT can be used interchangeably, we use the original term SIT throughout the remainder 
of this report.

Figure 2.1 
Phases of Stress Inoculation Training and Evaluation
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trainees may have to complete a set of simple tasks when no stressors are present and then when 
several stressors are present (e.g., noise, flashing lights, or additional information to process). 
As discussed in more detail below, the Army provides performance feedback and biofeedback 
to special operations trainees to help them learn how their bodies and minds react to stress. 
Similarly, the Navy provides extensive scientific instruction on the stress process to increase 
individuals’ familiarity with potential stress reactions. 

After trainees have a full appreciation for the potential adverse effects of stress, instruc-
tors can begin discussion of specific stressors likely to be experienced during training or when 
engaged in a mission. Although not all stressors are known, raising awareness of the stress 
environment can elicit the cognitive and behavioral skills necessary to overcome these stress-
ors. That is, knowing that a specific stressor is likely to occur (e.g., exposure to excessive heat) 
can prompt the individual to prepare (e.g., drink water and dress appropriately). Indeed, a 
basic premise underlying the effectiveness of SIT is that “the availability of information or pre- 
exposure to the stress reduces the novelty of stressful tasks and increases the likelihood of a 
positive expectation, a greater sense of predictability and control, and a consequent reduction 
in both physiological and emotional reactivity” (Stetz et al., 2007b, p. 258).

Second Phase of Stress Inoculation Training 

The second phase of SIT is to develop cognitive and behavioral skills that facilitate the main-
tenance or enhancement of performance under stress. Driskell and Johnston (1998) identify 
several categories of skill training relevant to stress exposure, such as (a) cognitive control strat-
egies, (b) physiological control strategies, (c) overlearning, (d) mental practice, (e) decisionmak-
ing, and (f) team skills. 

The goal of cognitive control strategies is to increase attention and concentration on 
task-relevant performance, while minimizing distractions (e.g., negative thinking). Although 
there are several specific training strategies to increase cognitive control, attentional training 
has been successfully used to reduce anxiety and maintain high performance under stress 
(McClernon et al., 2011). This core feature is developed, in part, on the premise that “worri-
some thoughts consume the limited attentional resources of working memory, which are there-
fore less available for concurrent task processing” (Eysenck et al., 2007, p. 337). Consequently, 
task-irrelevant thoughts such as fear of failure increase the chances of inefficient and ineffective 
performance. 

A second category of skills focuses on enhancing control over physiological reactions 
to stress. These skills may include controlled breathing and other relaxation strategies (e.g., 
muscle relaxation) to reduce tension, heart rate, and nervousness. To aid in the teaching of 
these skills, instructors may use equipment to measure and provide feedback to trainees on 
their physiological functioning (e.g., heart rate, blood pressure, muscle tone, and skin conduc-
tance) under different stress conditions. 

Overlearning represents a third strategy for maintaining performance under stress. This 
strategy emphasizes repetition of task performance to a point beyond proficiency to solid-
ify knowledge, skills, and abilities. This strategy helps to increase automaticity or the ability 
to perform on autopilot, which has been recommended as a potential method to minimize 
the adverse effects of stress (Kivimaki and Lusa, 1994). Although overlearning may increase 
knowledge and skill retention (Rohrer et al., 2005) and may help maintain performance under 
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stress (Staal, 2004), concerns have been raised that overlearning may interfere with the ability 
to adapt to novel situations (Driskell, Willis, and Copper, 1992). Acknowledging the potential 
limitations of overlearning, Keinen and Friedland (1996) suggest that overlearning should not 
be used when a response is useful only in a specific situation, resulting in the need to change 
the response. Similarly, overlearning is also not recommended when several well-learned 
responses may compete with one another. These limitations notwithstanding, overlearning 
may be appropriate in situations where individuals must respond in the same way every time 
(e.g., checking safety equipment). 

Mental practice is a specific type of strategy used extensively by elite athletes to prepare 
for competition by mentally rehearsing specific skills and performance elements. This strategy, 
also known as imagery rehearsal, has been advocated to manage the stress of rehabilitation 
from a sports injury (Driediger, Hall, and Callow, 2006) and has been associated with better 
performance (Driskell, Copper, and Moran, 1994; Hinshaw, 1991). More specifically, mental 
practice is most beneficial for tasks requiring considerable cognitive effort and has its stron-
gest effects when delays between mental practice and performance are minimized (Driskell, 
Copper, and Moran, 1994). Consequently, mental practice may be most appropriate for train-
ees preparing to execute complex and cognitively loaded tasks. 

Decisionmaking and prioritization skills can also complement performance during stress-
ful conditions. Complex operational environments can present significant demands, which 
threaten the successful completion of mission requirements. Such demands may include 
information overload, multiple high-priority tasks, and increased time pressures. These stress 
demands are specifically targeted through training programs to enhance decisionmaking and 
prioritization skills. Decisionmaking skills may include the more traditional and systematic 
evaluation of information and alternatives in addition to hypervigilant decisionmaking. This 
latter type of decisionmaking involves making rapid decisions following a nonsystematic search 
for information, consideration of a few alternatives, and swift evaluation of available informa-
tion. Although this process may appear counterintuitive, research has demonstrated its value 
in enhancing performance under specific situations characterized by time pressure, potentially 
conflicting information, and consequences for errors in decisionmaking (Johnston, Driskell, 
and Salas, 1997). Alternative decisionmaking models may also be necessary when there are 
more than a finite number of mutually exclusive solutions and the anticipated outcomes of 
alternatives are not clear (Baumann and Deber, 1989). 

Finally, team skills are particularly important in occupations where critical tasks are 
interdependent. That is, team skills are essential when mission performance depends on effec-
tive communication, coordination of actions, and timely performance feedback. Indeed, meta-
analytic reviews have clearly demonstrated that important outcomes can be improved by team 
training. Team performance may be especially vulnerable to stress, as individuals are prone to 
become less sensitive to social cues. Narrowed attention under conditions of stress has been 
widely documented and has been implicated in the failure of many teams (Driskell, Salas, and 
Johnston, 1999). To prepare teams to mitigate the effects of stress, research suggests that teams 
need to develop cognitive structures that facilitate the sharing of critical information (Burke 
et al., 2008). One such model, based on transactive memory systems, proposes that individual 
team members should be aware of other team members’ knowledge and expertise (Ellis, 2006). 
This awareness facilitates the identification of individual team members most likely to contrib-
ute to success in a given situation. 
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However, teams may not always respond negatively to stress. In fact, recent research sug-
gests that teams may react differently to different types of stress. For example, Drach-Zahavy 
and Freund (2007) found that mechanistic teams do well responding to quantitative stressors 
(e.g., time pressure) whereas organic team structures respond well to qualitative or complex 
stressors. These findings suggest that airmen should learn to recognize the type of stress they 
are facing to best structure their team for success. Other team skills relevant to battlefield 
airmen may also be found in the numerous reviews and research literature on team learning 
and effectiveness (Ellis et al., 2005; LePine et al., 2008; Mathieu et al., 2008). 

Several other skills relevant to enhancing performance under stress have been used in pre-
paring elite athletes for competition. These skills, used by the Navy and Army, are described 
in more detail in later sections.

Third Phase of Stress Inoculation Training

After successfully acquiring the skills needed to perform effectively under stress, individuals 
begin to train under conditions that closely simulate the operational environment. Exposure to 
these stressors allows individuals to practice and reinforce the skills learned during the second 
phase. In this phase, it is important to identify the full range of stressors that might be experi-
enced during a mission. Many of these stressors may be general, such as information overload, 
time pressure, and ambiguity; other stressors may be specific to a particular mission, such as 
weather conditions, equipment failure, and translation of a foreign language with dialects 
unfamiliar to the operators. 

Although trainees should experience the full range of stressors during training, initial 
exposure to multiple stressors simultaneously may interfere with skill acquisition. To optimize 
the integration of stressors into training, Keinen and Friedland (1996) recommend increasing 
the intensity of stressors after each successful demonstration of task proficiency. Limited evi-
dence also suggests that this graduated intensity should continue to a ceiling, which has been 
previously communicated to trainees. Without this ceiling, trainees “might develop exagger-
ated expectations about the severity of future stressors” (p. 264). 

Research Evidence on SIT and SET 

In addition to our review of the specific cognitive and behavioral skills that can enhance per-
formance, presented in the previous section, we also reviewed studies evaluating the effective-
ness of SIT as a comprehensive approach to performance under stress. To guide this part of our 
review, we first identified relevant reviews or meta-analyses using the terms stress inoculation 
or stress exposure training, using the database PsycINFO. Next, we attempted to identify addi-
tional research studies that specifically examine the effects of SIT on performance. Relative 
to studies focused on the prevention of stress-related disorders (e.g., PTSD), very few studies 
focused specifically on enhancing or maintaining performance under stress. This is not surpris-
ing, since SIT was developed as a set of guidelines to treat and prevent clinical disorders. Since 
few studies examined the performance benefits of SIT as a whole, we also conducted a limited 
review of specific cognitive and behavioral skills taught by the Army and the Navy; these are 
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discussed in Chapter Three. These skills were most often associated with efforts to enhance the 
performance of athletes and were typical of sports and exercise psychologists’ efforts.2 

The most comprehensive review of SIT quantitatively combined results from 37 studies 
using control groups to examine SIT effectiveness (Saunders et al., 1996). The general results 
revealed that SIT has a moderate to strong effect on reducing performance anxiety and state 
anxiety and a moderate effect on improving performance, with effect sizes ranging from .31 
to .56. These effect sizes indicate the magnitude of the difference in outcomes (e.g., anxiety) 
between treatment groups and a control group receiving no SIT. However, it should be noted 
that the effect size estimates for performance outcomes (n = 9) were based on considerably 
fewer relationships than state anxiety outcomes were (n = 40). 

Supplementary analyses also indicated that SIT was effective for individuals drawn from 
either high-anxiety or normal-anxiety populations. The effectiveness of training also partially 
depended on the number of training sessions, with more sessions generally resulting in greater 
effectiveness. However, the authors noted that between four and seven sessions were needed 
to achieve mean-level reductions in performance and state anxiety. It is also important to 
note that less-experienced trainers could effectively provide training. In fact, individuals who 
were trained by less-experienced trainers (i.e., without a doctoral degree) had slightly stronger 
results. 

Other studies examining the efficacy of SIT in academic settings have also been con-
ducted. For example, in an experimental study using random assignment, Sheehy and Horan 
(2004) found that SIT was effective in reducing anxiety and stress and in improving perfor-
mance beyond expectations. Although the data from these studies clearly suggest that SIT 
can be an effective approach for mitigating anxiety and increasing performance, these studies 
mostly focus on test anxiety and academic performance, which may have limited generaliz-
ability to the military. 

More recent studies, however, have shown that SIT can be effective in the military. For 
example, military personnel with no prior flying experience were found to perform better in 
a flight task following training if they received SIT than those who did not (McClernon et 
al., 2011). Although SIT did not significantly improve subjective ratings of stress compared 
to the control group, flight performance measured by variability from aircraft telemetry data 
and from flight instructor ratings was superior for the SIT-trained group. These findings build 
on positive findings from previous work using participants’ performance in a flight simulator 
(McClernon, 2009). Another study focusing on the ability to hold one’s breath during cold-
water immersion found that individuals provided with psychological skills training (Phase 2  
of SIT) significantly increased their breath-hold time compared to a control group, which 
was matched based on initial breath-hold times (Barwood et al., 2006). Although the control 
group had a slight decrease in breath-hold times, from 24 seconds to 21 seconds, the psycho-
logical skills group increased their time from 25 seconds to 44 seconds. 

Although the majority of research suggests that SIT can be a useful strategy for enhanc-
ing performance under stress, some studies have failed to generate the same support. How-
ever, these studies often have important methodological differences, which could account for 
discrepant findings. For example, Cigrang, Todd, and Carbone (2000) found no difference 

2	 Although different in many ways from professional athletes, battlefield airmen and other Special Forces operators are 
often referred to by the Services as tactical athletes because of the intensity and physical demands required to succeed in 
their missions.
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in graduation rates from Air Force basic military training between those receiving training 
modeled on SIT and those in a control group who received no training. The study popula-
tion examined by Cigrang, Todd, and Carbone (2000) is likely to be different from battlefield 
airmen in several ways. First, the participants’ lack of motivation may have partly contributed 
to the null findings, as all participants had been referred for a psychological evaluation. In 
addition, the reason for discharging the majority of individuals was largely a result of factors 
unrelated to the ability to tolerate training stress (e.g., greater than 50 percent of reasons were 
medical). 

Research identifying the critical components of SIT is also lacking. Of those studies 
examining SIT, we found only one that used a randomized controlled study to compare the 
relative effectiveness of each stage of SIT (e.g., education, skills training, and exposure) to 
all three stages combined. In this study of occupational stress among nurses, the combined 
approach with all three stages was found to be most effective, with skills training (i.e., Phase 2) 
to be of primary importance (West, Horan, and Games, 1984). 

Another potential drawback of SIT is the contention that the effectiveness of training is 
limited to only those stressors that are known and incorporated into the training. Although 
many military stressors have been documented (Adler et al., 2004; Pflanz and Sonnek, 2002), 
deployment environments are dynamic and may present unique stressors. Fortunately, research 
using participants from a Navy technical school has shown that SIT is effective even when 
participants performed under novel stressors not included in the training (Driskell, Johnston, 
and Salas, 2001). Furthermore, training was also effective in preparing participants to per-
form novel tasks that had not been practiced under the stress. Consequently, the skills learned 
during SIT appear to be useful for individuals who may have to perform under conditions of 
uncertainty. 

To summarize, research on the effects of SIT for enhancing performance is in its early 
stages. Most studies have focused on anxiety as an outcome rather than on performance. Fur-
thermore, several questions remain unanswered by the existing research on SIT. More specifi-
cally, there is limited research addressing which components of SIT are necessary to achieve 
its purported benefits. Second, there is limited research attempting to quantify the amount of 
exposure to stressors that is needed during training. Finally, research to guide the selection of 
stressors in training is almost nonexistent. Although some research suggests that trainees can 
generalize training to novel stressors, exposure to certain stressors may be counterproductive 
or even harmful. Consequently, careful oversight by trained psychologists and medical person-
nel should be provided to ensure that training is not harmful to airmen. The Air Force may 
also consider developing a review board to evaluate the type and severity of stressors to which 
airmen are exposed to ensure that training matches intended goals and complies with ethical 
principles for psychological intervention.

Despite the limits of current research examining the positive benefits of SIT on perfor-
mance, the indirect evidence described above suggests that developing specific cognitive and 
behavioral skills (e.g., mental practice) to enhance performance may be beneficial. Nonethe-
less, no studies have directly compared these skills to determine their relative effectiveness in 
enhancing performance under stress. 

Several categories of skills have been examined to improve motivation, confidence, and 
performance in both work and athletic settings. Our review is not meant to be comprehensive 
but rather illustrative of the different approaches and skills for optimizing performance in a 
variety of different conditions. Goal-setting is one of the most studied methods for enhancing 
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motivation and performance. Findings clearly show increased motivation and performance 
when goals are specific and difficult (Locke, 1996; Locke and Latham, 2002). Imagery or 
visualization has been examined in numerous empirical studies and meta-analytic reviews. In 
general, these studies demonstrate that imagery is an effective strategy for improving perfor-
mance and may be more effective for complex tasks requiring multiple steps than for simple 
motor tasks (Curran and Terry, 2010; Driskell, Copper, and Moran, 1994; Jones and Stuth, 
1997). Recent theoretical developments based on the neuropsychological processes that occur 
during imagery and actual performance suggest that individuals using imagery to enhance 
performance should strive for functional equivalence (Smith et al., 2007). That is, the imagery 
experience should closely approximate or simulate the different components of performance, 
including the speed of performance, the environment, and the tasks that need to be performed. 

The specific skills taught by each military service will be outlined in the next chapter. We 
will also explore the role of technology (i.e., virtual reality) to stress inoculation training in a 
later chapter. 

Related But Different Concepts 

In addition to our primary focus on SIT, we also reviewed research on several constructs 
related to stress inoculation, including resilience and toughening. Each of these constructs has 
a slightly different focus for building tolerance to stress. 

Resilience

The term resilience refers to the ability or strength of an individual to endure or recover from a 
stressful or traumatic event. Much early work on resilience focused on the ability of children to 
overcome trauma or stress associated with difficult childhoods. Following this initial interest 
in the 1970s, research has expanded to identify factors that also promote resilience in adults 
following a crisis (e.g., terrorist attack) (Bonanno, Westphal, and Mancini, 2011) and in mili-
tary personnel and their families who are routinely faced with stressors related to military life  
(Meredith et al., 2011). These most recent attempts to adapt research to military contexts 
emphasize the importance of prevention rather than the treatment of stress symptoms and 
disorders. In an extensive review of factors that promote resilience, Meredith et al. (2011) 
identified four primary categories of important factors: (1) individual-level factors (e.g., posi-
tive coping, positive affect, positive thinking, realism, behavioral control, physical fitness, and 
altruism), (2) family-level factors (e.g., emotional ties, communication, support, closeness, nur-
turing, and adaptability), (3) unit-level factors (e.g., positive command climate, teamwork, and 
cohesion), and (4) community-level factors (e.g., belongingness, cohesion, connectedness, and 
collective efficacy). 

In reviewing this research, it is clear that some resilience factors are consistent with and 
would overlap an SIT approach to enhance performance under stress (e.g., behavioral control); 
others are more relevant to promoting general psychological health and well-being (e.g., emo-
tional ties with family). Consequently, we focus on those cognitive and behavioral skills that 
directly support performance enhancement under stress.
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Mental Toughness

Another related area of research, primarily from the field of sports psychology, examines the 
influence of mental toughness on performance. Similar to research on resilience, a wide range 
of factors have been found to make up mental toughness in athletes, including an “unshake-
able self-belief, the ability to rebound after failures (resilience), persistence or refusal to quit, 
coping effectively with adversity and pressure, and retaining concentration in the face of many 
potential distractions” (Crust, 2007, p. 288). 

Further research in this area suggests that early experiences, passive toughening, and 
active toughening can promote adaptation (Dienstbier, 1989). More specifically, early experi-
ences with stress can promote the development of coping resources and arousal regulation, 
which facilitates adaptation (Lyons et al., 2009). Indeed, individuals who have experienced 
some life adversity appear to function the best following exposure to a stressful event (Seery, 
Holman, and Silver, 2010). However, since prior exposure to trauma has also been found to be 
an important risk factor for stress reactions, it remains unclear which conditions are necessary 
to bolster resilience. 

Passive toughening through intermittent exposure to stress (e.g., cold temperatures), espe-
cially in research using animals, and active toughening through aerobic exercise have also been 
shown to enhance adaptability. In general, this toughening paradigm suggests that fit and 
tough individuals do react to stress, which is necessary to promote active coping, but will expe-
rience a much quicker decline in physiological arousal following the removal of the stressor 
than will less-fit or less-tough individuals (Dienstbier, 1989). 

In summary, mental toughness may be viewed as one of several factors that can be devel-
oped to enhance performance under stress. Through tough and realistic training, individu-
als should have opportunities for developing arousal regulation and active coping strategies. 
However, training that does not provide opportunities for recovery between stressful training 
elements will not lead to toughening. On the contrary, exposure to chronic stress will result in 
sustained high levels of physiological arousal, which can interfere with adaptation.

Summary of Literature Review

SIT provides one broad method for preparing airmen to perform well in extremely stressful 
environments. The research, which is based on only a limited number of studies, suggests that 
SIT can be an effective approach for mitigating the effects of stress. Related research, particu-
larly from sports psychology, has provided additional support for developing the cognitive and 
behavioral skills that can help manage anxiety in a high-stress environment. 

In the next chapter, we will explore how well the Air Force and other Services integrate 
stress inoculation principles in training to prepare special operators to perform under stress. To 
structure our analysis, we will pay particular attention to any cognitive and behavioral skills 
training provided. 
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Chapter Three

How Do the Services Approach Stress Inoculation Training?

Air Force

Although the Air Force does not have a formal SIT program, it uses a combination of 
approaches to increase the probability that battlefield airmen will perform well under stress. 
These approaches include the use of selection criteria for entry into initial skills training, in 
addition to rigorous training under stressful conditions to eliminate candidates not mentally 
or physically strong enough. Although these practices have been implemented, there has been 
a lack of standardization across career fields. 

For example, officers who select to enter the Air Force as a Combat Rescue Officer1 must 
first undergo a psychological evaluation, which includes a combination of screening on intel-
ligence and personality as well as an interview and behavioral observation. Combat Rescue 
Officer candidates are also required to complete a range of physical challenges and teamwork 
evaluations over the course of five days. The final selection is made by a board of at least three 
voting members for selection into that career field. A similar process is used to select Special 
Tactics Officers2 and enlisted airmen who cross-train into the CCT career field. However, 
these selection processes are not used to select enlistees into the regular CCT and PJ training 
pipelines. 

Following graduation from initial skills training, battlefield airmen are provided with 
education and briefings on the stress process (i.e., Phase 1 of SIT) and perform their job duties 
while exposed to a variety of relevant stressors (i.e., Phase 3 of SIT). However, their education 
is inconsistently applied. Education programs and briefings have been added since 2010, but 
not all battlefield airmen have received education about the stress process. 

In addition to the lack of standardization, focus groups indicated that the Air Force has 
not standardized formal training to develop cognitive and behavioral skills that may help 
ensure optimal performance on the battlefield. Rather, a combination of ad hoc techniques 
provided by training instructors and performance enhancement training provided by a psy-
chologist assigned to support the training of PJs has been the primary training approach to 
developing cognitive and behavioral skills, which may support performance under stress. 
Despite sporadic efforts to provide education and cognitive and behavioral skills training, can-
didates are exposed to a variety of stressors throughout the training pipeline, upgrade training, 

1	 Combat Rescue Officers lead efforts for full spectrum Personnel Recovery including conventional and unconventional 
combat rescue operations.
2	 Special Tactics Officers lead Special Tactics operators in the full spectrum of military operations.
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and deployment training. This exposure is an important element of SIT and helps to increase 
confidence and promote mastery of skills.

Methodology

Our approach to investigating stress inoculation was straightforward. We interviewed Air 
Force instructors from the Air Education and Training Command (AETC) and formed focus 
groups with small groups of graduated students, combat controllers, and pararescuemen from 
the Air Force. The primary goal of the focus groups was to identify what preparation, if any, 
battlefield airmen had to optimize their performance under stress. We also interviewed subject 
matter experts at AETC, the 37th Training Group (37TRG), and the 24th Special Tactics 
Squadron. Finally, we reviewed key official training documents, the Career Field Education 
and Training Plan, and the Plan of Instructions) for pararescue and combat control training. 
However, only the Plan of Instruction for the PJs contained any content related to stress inocu-
lation. Currently, this instruction by the staff research psychologist covers four hours during 
the PJ Preparatory/Development Course and six hours over a ten-week period during the PJ 
Indoctrination Course to introduce topics related to stress and performance enhancement (e.g., 
motivation, self-efficacy, and locus of control). Although this training is consistent with SIT 
guidelines, it is not fully supported by instructors, nor is it fully reinforced during later train-
ing phases. 

We used a semistructured interview protocol to guide discussions in focus group inter-
views (see Appendixes A and B). Focus groups of graduated students were recruited by a 
squadron commander and were small; each group consisted of three airmen with similar jobs  
(n = 18). One group was a mixture of pararescue and combat control. Before we discuss our 
findings from the focus groups and interviews, we provide an overview of current efforts used 
by the Air Force to ensure that battlefield airmen are capable of performing well under stress. 

Current Efforts to Minimize Effects of Stress 

Several strategies are used by the Air Force to maximize the performance of battlefield airmen 
and ensure high performance under stress. Although most of these strategies are not compo-
nents of SIT, we present these strategies to give context for how the Air Force strives to ensure 
that airmen are capable of performing well under stress. These strategies include screening 
out individuals unable to tolerate stress during initial selection and in training, exposing can-
didates to a variety of stressors during training (see Figure 3.1), and providing airmen with 
education and support, both predeployment and postdeployment. We will review how the Air 
Force currently uses each of these strategies to enhance battlefield airmen’s performance.

The Air Force is currently investigating different personality measures, such as the 
Emotional Quotient Inventory or EQ-I (Bar-On et al., 2000) and the Tailored Adaptive 
Personality Assessment System (TAPAS) to screen pararescue and combat control recruits 
before entry into initial skills training. Although these instruments could possibly serve two  
functions—identifying those who will perform well under stress or identifying those with a 
predisposition to respond successfully to SIT—additional data collection is needed to verify 
these propositions.

Current screening standards for pararescue and combat control include meeting the min-
imum standards on the Physical Ability Stamina Test (PAST). The PAST requirements for PJs 
are slightly more rigorous than for CCTs (see Table 3.1).
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Pararescue Preparatory Course. All pararescue candidates must first attend and com-
plete a two-week preparatory course. This course is designed to provide mentoring and coach-
ing to prepare candidates for the physical and mental demands of PJ training. As part of 
the Preparatory/Development Course, trainees are provided with instruction focused on psy-
chological enhancement. This instruction takes about four hours and includes topics based 
on sport psychology theory and technique, which may include goal-setting, motivation, self-
efficacy, focus on control, teamwork, anxiety, emotional control, persistence, and situational 

Figure 3.1 
Pararescue Training Pipeline from Career Field Training and Education Plan

NOTE: Current training pipeline and course sequence at the time of the study.
RAND RR750-3.1

PJ pipeline �ow

PJ Preparatory Course
(2 weeks)

Lackland AFB, TX

PJ Indoctrination Course
(10 weeks)

Lackland AFB, TX

Air Force Combat Dive Course
(6 weeks, 2 days)
Panama City, FL

USAF Combat Survival 
(17 days)
S-V-80A

Fairchild AFB, WA

USAF Underwater Egress Training 
(1 day)
S-V-84A

Fairchild AFB, WA

USAF Pararescue Apprentice Course 
(20 weeks)

Kirtland AFB, NM

U.S. Army Airborne
Parachutist Course

(3 weeks)
Ft Benning, GA

U.S. Army Military Freefall
Parachutist Course

(4 weeks)
Ft Bragg, NC/Yuma APG, AZ

Pararescue EMT–Basic
(4 weeks, 2 days)
Kirtland AFB, NM

Pararescue EMT–Paramedic
(16 weeks)

Kirtland AFB, NM

PCS Kirtland AFB, NM, for home basing
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awareness. With the oversight of physiologists and swim instructors, trainees learn skills neces-
sary to succeed during the next phase of training, the indoctrination course. CCTs have devel-
oped a similar course called the Combat Control Selection Course, which includes screening 
and initial selection to training.

Technical Training. The training program provides sufficient opportunities to practice 
job skills under a variety of stressful conditions. However, strategies for stress reduction are 
provided only to PJs primarily during the initial PJ Indoctrination Course.3 In most cases, 
these strategies are learned either on a trial-and-error basis, from other battlefield airmen, or 
through other nonsystematic ways. 

As mentioned above, certain training elements are introduced to enhance confidence and 
increase the level of stress experienced during training. Two of these particular components, 
water confidence and sleep deprivation, were identified as important elements to increase task 
difficulty and the stress of trainees. 

Water Confidence. According to the plan of instruction for PJ indoctrination, water con-
fidence training is designed to “build the student’s strength and endurance; ability to follow 
critical instructions with emphasis on attention to details and situational awareness; ability 
to work through crisis and high levels of stress in the water.” It further states that “events are 
used to ensure they can recognize their reactions to stress in a controlled environment and 
enable them to better control these reactions when similar stressors are experienced later in 
their careers.” Although several events constitute water confidence training, two characteristic 
events are drown-proofing and buddy-breathing. In drown-proofing, trainees hands and feet 
are bound and they must “bob” by sinking to the bottom of the pool, pushing off with their 
feet, exhaling until they reach the surface, inhale, and repeat. During buddy-breathing, pairs 
of trainees alternate breathing through a shared snorkel, while being splashed, rolled, and 
dunked by instructors. This “pool harassment” is designed to simulate rough ocean surf or 
helicopter rotor wash that may be experienced during an operation.

3	 Some recent programs such as BATTLE and Battlefield Airman Camp have been implemented to prepare trainees for 
the physical and psychological demands of battlefield airmen training. The programs target the preparation of trainees fol-
lowing recruitment in basic military training or as part of the Delayed Entry Program, in which airmen have committed to 
a job in special operations. 

Table 3.1 
PAST Requirements for PJs and CCTs

Event PJs CCTs

2 x 25 meter swim underwater (Pass/fail, 3 min between each)  
with 10 min rest

(Pass/fail, 3 min between each) with  
10 min rest 

500 meter swim (freestyle, 
breaststroke, sidestroke)

Max time 10 min 07 sec with 30  
min rest

Max time 11 min 42 sec with 30  
min rest

1.5 mile run Max time 9 min 47 sec with 10  
min rest

Max time 10 min 10 sec with 10  
min rest

Pullups in 1 min 10 x minimum reps with 3 min rest 8 x minimum reps with 3 min rest

Situps in 2 min 54 x minimum reps with 3 min rest 48 x minimum reps with 3 min rest

Pushups in 2 min 52 x minimum reps with 3 min rest 48 x minimum reps with 3 min rest 

NOTE: Current PAST requirements at the time of the study.
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Despite the apparent benefits of water confidence training and other water training activi-
ties, email correspondence with AETC subject matter experts identified safety issues concern-
ing the current facility’s lack of capacity and insufficient water treatment, which has resulted in 
documented health concerns, including eye, ear, and upper respiratory diseases. These infec-
tions could also increase the risk of training failure and attrition. In addition to these medical 
concerns, subject matter experts also raised concerns about a lack of pool availability for train-
ees to practice and develop the water skills necessary to succeed during this portion of training 
due to reduced opportunities to train in the water.

Sleep Deprivation. Sleep deprivation is part of current Air Force training for parares-
cue that occurs during the single 22-hour extended training day. Sleep deprivation produces 
a more stressful environment by requiring that trainees perform tasks while considerably 
fatigued, however it has a number of negative effects that suggest its usage should be limited. 
Sleep deprivation is potentially beneficial for helping an individual experience the signs of sleep 
deprivation, but the effect beyond that is limited by the ability to retain information gained in 
a sleep-deprived state. Research has not yet been conducted to explore these potential benefits. 
More specifically, it is not known whether airmen who experience sleep deprivation in a train-
ing environment are better able to recognize when their performance is being affected by lack 
of sleep in a deployed environment. 

There are limits to any potential benefits of sleep deprivation training; research indicates 
that “temporal memory” (memory for when events occur) is significantly disrupted by pretrain-
ing sleep loss (Harrison and Horne, 2000; Morris, Williams, and Lubin, 1960; Walker, 2010). 
Not only is memory affected by sleep deprivation but so is performance, as sleep-deprived 
individuals show a lower predictive ability of performance (Walker, 2010, p. 50). And, sleep 
deprivation results in “microsleeps,” periods when an individual lapses during times where cog-
nitive performance demand is high (Akerstedt, 1987; Bjerner, 1949; Goel et al., 2009, p. 322; 
Torsvall and Akerstedt, 1987; Williams, Lubin, and Goodnow, 1959). As Goel et al. (2009) 
summarize, “(f)ollowing wakefulness in excess of 16 hours, deficits in attention and executive 
function tasks are demonstrable through well-validated testing protocols” (p. 332). 

In fact, sleep is essential for putting learning into long-term memory and preparing the 
body to learn the next day. Walker (2010) relates that “(w)hen taken together, this collection of 
findings indicate the critical need for sleep before learning in preparing key neural structures 
for efficient next-day learning” (p. 51). So, although sleep deprivation training may have some 
important advantages in helping an individual recognize signs of fatigue, we see no argument 
for further (increased) use as a stress inoculation tool.

In contrast, ensuring sufficient opportunities for sleep may facilitate the effectiveness of 
training. Sleep plays a major role in memory processes, allowing the individual to consolidate 
and strengthen memories, to assimilate and generalize details, and to build informational sche-
mas of knowledge, all of which allow the individual to discover creative next-day solutions to 
tasks (Walker, 2010, p. 61).

Upgrade Training. Currently, simulations during upgrade training (i.e., advanced train-
ing) and as part of on-the-job training are considered as very helpful in preparing individuals 
for combat stress. The environment mirrors, to the extent possible, actual combat conditions. 
Multiple sensory events are used to press the combatant. From the discussion, there is no 
attempt to physically exhaust individuals with unrelated exercises, but rather the scenario itself 
provides realistic conditions to exhaust the individual. Examples of these exercises include a 
full mission profile, forward operating base simulation, and the joint readiness training simu-
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lation. Each of these exercises provides operators with the opportunity to use their technical 
skills while being exposed to a variety of stressors typical of the deployed environment. These 
stressors may include time restrictions, information overload, ambiguous information, and 
simulated fire.

Education. Predeployment and postdeployment briefings about resilience and the stress 
response have recently been initiated for operators (and their families) following graduation 
from technical training. However, this education has not been standardized and is not neces-
sarily provided to all battlefield airmen. When provided, operators may receive education on 
combat physiology, such as the body’s physiological response to stress. Some of these briefings 
have included an introduction to specific strategies for managing stress, including situational 
awareness, controlled breathing, attentional conditioning, and muscle control. However, it is 
unclear the extent to which those operators receiving this briefing have an opportunity to prac-
tice or receive feedback on their use of these strategies. 

Focus Group and Interview Findings

The focus group discussions were centered on three broad themes: (1) training to manage 
stress, (2) strategies to manage stress, and (3) perceived ability to perform under stressful condi-
tions. Our findings indicated that very few graduates could remember any initial skills training 
designed specifically to prepare them for stress. However, all groups mentioned the difficulty, 
including the physical and mental challenges, of initial skills training (e.g., exposure to stress-
ors). Responses indicated that initial skills training is regarded as a toughening experience, 
which weeds out those with little motivation. Specific components related to water training, 
including water confidence and prescuba, were mentioned by three groups as being the most 
stressful aspects of training. Other specific elements of training found to be stressful included 
being wet and cold, lack of sleep, and the unknown. Discussions with instructors indicated 
that these components are designed to put stress on candidates so that they learn to adapt 
to different conditions and environments. Instructors indicated that they followed a cycle of 
introducing, reducing, and reintroducing stress into their training. However, one instructor 
indicated that the introduction of specific stressors is not planned in advance but rather is pro-
vided in response to how individuals perform. For example, if a candidate is performing too 
slowly, instructors may yell and shout at the candidate. It was clear from the focus groups and 
interviews that candidates in initial skills training receive ample exposure to different stressors 
but recalled little to no instruction or training on how to manage this stress. 

Despite the lack of recollection of formal training to develop cognitive and behavioral 
skills to manage stress, each group mentioned a variety of strategies that they had learned to 
cope with stress. Examples included using humor, taking one day at a time, focusing on the 
moment’s outcome, use of logic (“I will pass out before I die”), and positive peer pressure (“I 
will not be the one to fail on our team”). However, it was unclear how effective these strategies 
were in maintaining or enhancing airmen performance under stress conditions. In fact, it is 
quite possible that strategies such as positive peer pressure may push airmen to a point of injury 
and may possibly reinforce a culture of withholding information about one’s current condition, 
whether physical or psychological. 

 Participants indicated that they had learned to use these strategies by themselves or 
informally from other airmen. Since we met only with battlefield airmen who successfully 
completed training, it was not clear what strategies, if any, were used by airmen who failed 
training. However, we did talk to a few individuals who failed the program early in their career 
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and then tried again a few years later. The reason given for their eventual success was maturity, 
rather than any specific training or cognitive or behavioral skill.

Although the focus group participants did not recall formal training to develop cognitive 
and behavioral skills, the training group psychologist indicated that some time is devoted to 
introduce stress reduction strategies in weekly instructional periods. As mentioned above, this 
instruction is part of the six hours devoted to stress inoculation for PJs. 

The focus groups represented a very small portion of battlefield airmen, which limits our 
ability to generalize the effectiveness of current approaches to prepare airmen to maintain high 
levels of performance under stress. From our limited sample, however, responses indicated that 
all groups felt very confident and prepared to succeed in operations. This success was attrib-
uted, in part, to sufficient opportunities to practice their skills under stressful conditions. This 
training also led participants to understand that their physical limits were beyond what they 
had originally thought possible. Consequently, this attribute of training was attributed to high 
levels of confidence about their ability to perform downrange. 

In general, responses also indicated confidence in the quality of airmen who success-
fully complete training. In some cases, however, we found that airmen were concerned about 
pressure to decrease standards to meet career field requirements for additional personnel. The 
implication was that these new graduates may be less well prepared to handle stress. Part of 
this concern was raised by two groups who mentioned that “quitters” (i.e., individuals who 
voluntarily decide to quit the training) are allowed to change their minds. In the past, such 
actions led to an immediate elimination from training, but recent changes provide individuals 
some time to reconsider and talk to a supervisor first before a self-initiated elimination action is 
confirmed. Graduates felt that quitters might quit on the battlefield when faced with difficulty 
or stressful situations. Although none of the participants had any examples to support this per-
spective, they did not want to take the risk. Despite these concerns, graduates did accept into 
the fraternity quitters who reentered training at a later date without any concern that they may 
possibly quit in a battle. A greater level of maturity of those reentering training was provided 
as the explanation for this apparent contradiction. 

Summary

The Air Force, in general, provides some education about stress response; however, this train-
ing is provided after graduation from initial skills training. The Air Force also provides suf-
ficient opportunities to perform under stress (i.e., exposure), during indoctrination, in initial 
skills training and in upgrade training. However, training to develop the cognitive and behav-
ioral skills to enhance performance under stress is limited in scope and structure to PJs and is 
not standardized to other career specialties. Currently, psychological skills training is not well 
supported beyond that provided by the psychologist. In contrast, the focus groups indicated 
that airmen develop their own cognitive and behavioral strategies for managing stress. Despite 
the apparent success of these self-initiated strategies for managing stress, it is unclear whether 
they help airmen meet performance goals under stress. To effectively implement an SIT pro-
gram, specific cognitive and behavioral skills would need to be identified, integrated into train-
ing, and reinforced by all levels of battlefield airmen, their commanders, and their instructors. 
Such a culture change would do well to advance a balanced focus on the mind and the body 
in preparing battlefield airmen for optimal performance. 
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Navy SEALs4 

The Navy has introduced formal curricula for stress inoculation to support the training and 
development of Navy SEALs. This training is initially provided early in the training cycle and 
is subsequently reinforced and expanded throughout the training cycle. Despite the recent suc-
cess in reducing attrition from the training pipeline and commitment to SIT, instructors were 
not always receptive to the integration of training elements designed by those outside the SEAL 
community (i.e., psychologists). Consequently, implementation required considerable time and 
effort to reach its current status. 

Methodology

To determine the methods used by the Navy for stress inoculation, we conducted semistruc-
tured interviews with psychologists assigned to the training school or with Navy SEAL gradu-
ates. The interviews provided the opportunity to discuss optimal points of integration into the 
training cycle as well as potential barriers to implementation. We also interviewed the former 
director of education for the Navy SEALs and reviewed concept papers he wrote to better 
understand early attempts to integrate cognitive skills into training. 

General Principles

Similar to many other special operations schools, the Navy recruits individuals who are in 
excellent physical condition, and many were outstanding athletes in high school. In addition to 
basic physical fitness requirements, SEAL candidates are also evaluated on a computer adaptive 
test measuring select personality traits that have been shown to predict who is likely to quit or 
drop on request. Developed for use by the Navy, this test is designed to screen candidates for 
special operations schools. 

Following boot camp, eligible recruits are sent to the Navy Special Warfare Prepara-
tory School, which offers an eight-week program designed to mentally and physically pre-
pare SEAL candidates for the challenges and intensity of Basic Underwater Demolition/SEAL 
(BUD/S) training. As part of the preparatory school course, candidates work on both physical 
(e.g., physical conditioning, swimming, and underwater confidence) and academic compo-
nents (e.g., exercise science, nutrition, and mental toughness). During this academic compo-
nent, a Master Chief first introduces SEAL candidates to the four primary cognitive/perfor-
mance enhancement skills, referred to as the “big four,” which constitute approximately 15–20 
percent of the dedicated training time. These skills include (1) goal-setting and segmenting,  
(2) tactical visualization, (3) arousal control, and (4) self-talk. Although specific details of 
training curricula are classified, we will briefly provide an overview and define each skill.

Goal-setting and segmenting are motivational strategies designed to enhance attention, 
direction, and mobilization of resources and effort toward an objective. Segmenting, in partic-
ular, allows individuals to break apart seemingly unmanageable objectives into smaller, more 
attainable goals. These skills can be helpful in managing environments that place unrelenting 
physical and psychological demands on trainees and operators. 

Tactical visualization is designed to preempt any stress components by mentally rehears-
ing performance in anticipated stress situations. This visualization provides candidates with 
additional confidence when they are able to see themselves succeeding under stress. Further-

4	  Sea-Air-Land (combat team).
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more, visualization provides opportunities to mentally practice and prepare for certain per-
formance elements even when live practice opportunities are not available or physical fatigue 
would otherwise impair performance. 

Arousal control, which receives the most comprehensive focus in the Navy’s program, 
aims to control the human response to stress. By controlling breathing, heart rate, and other 
physiological and psychological responses to stress, it is believed that performance can be con-
trolled in any environment. 

Finally, self-talk is a skill used to control one’s internal dialogue. The Navy’s approach 
to encouraging positive self-talk is based on the ABC model (Ellis and Dryden, 1987), which 
represents a method for restructuring irrational thoughts and beliefs. Briefly, the A involves 
understanding and describing the activating event. That is, the individual describes the facts 
that precipitated feelings of stress or poor performance. Then, the individual documents his 
internal dialogue and beliefs about the situation. Finally, the consequences and outcomes of the 
situation are documented. After fully understanding this process, trainees can then learn how 
to counter any irrational thoughts and defeatist attitudes with positive self-talk. 

These four key skills or pillars are revisited more extensively during BUD/S training, with 
special emphasis before difficult evolutions in the training cycle such as “Hellweek.” Because 
SEAL candidates are expected to have developed both the necessary physical and mental con-
ditioning to succeed during Hellweek, coaching and encouragement are not provided during 
this phase. That is, Hellweek is viewed as a testing phase to screen out poor candidates rather 
than as an opportunity to train and coach individuals on how to use their cognitive skills.

Following successful completion of BUD/S, SEALs are assigned to a team and begin a 
new cycle of training. This cycle starts with professional development (e.g., sniper, language, 
and ordnance) followed by unit-level training, which incorporates a variety of realistic training 
scenarios simulating operational conditions. During these first two training cycles, SEALs are 
introduced to two additional cognitive skills for managing stress: (1) focused training (e.g., to 
tune out distractions), and (2) compartmentalization, which provides SEALs with a strategy 
for managing adverse events by sectioning off affiliated thoughts and emotions about the event, 
thereby allowing total concentration on the mission. 

In summary, the Navy provides training on six key skills to prepare SEALs to maintain 
optimal performance under a variety of stressful conditions. Although specific data were not 
provided, interviews with Navy psychologists suggested that training attrition has decreased 
substantially following the introduction of the prep school and stress inoculation training.

Army Special Forces

The Army has developed an integrated framework for developing Special Forces performance 
under stress. Key features of this framework include the use of developmental feedback, train-
ing support from a center staffed with performance enhancement experts, and the use of 
structured simulations to evaluate how trainees respond to stress. Interviews with Army psy-
chologists suggested that their integrated approach is successful in ensuring high levels of per-
formance under stress. However, psychologists raised concerns that Special Forces personnel 
were less well prepared to handle more chronic stressors related to family life and the high 
operations tempo. 
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Methodology

To determine the methods used by the Army for stress inoculation, we conducted semistruc-
tured interviews with psychologists assigned to support Special Forces training at Ft. Bragg. 
We also interviewed a senior researcher from the Performance and Enhancement Program, 
a component of Comprehensive Soldier Fitness and formally part of the Army Center for 
Enhanced Performance. Finally, we interviewed the Director of the Special Operations Center 
for Enhanced Performance. This center uses instructors trained in sports psychology to train 
Special Operations Forces. Taken together, the interviews were used to identify the Army’s 
broad approach to SIT, resources needed, measures for screening and development, and 
limitations. 

Special Forces

The Army uses several strategies, in a Special Forces career cycle, to ensure optimal perfor-
mance under stress. These strategies include the following: (1) assessment and selection to 
screen out those with low probability of tolerating stress, (2) training to perform in stressful 
conditions, (3) use of skills in operational environments, (4) frequent monitoring to identify 
those having difficulty adapting to stress, and (5) treatment and intervention as needed (e.g., 
psychological distress). 

The first strategy, assessment and selection, is used to ensure that Special Forces candi-
dates meet certain eligibility requirements (e.g., physical fitness) in addition to identifying 
those who are clearly a poor fit. Consistent with findings from the other Services, the Army has 
received pressure in the past to increase the number of qualified Special Forces personnel. To 
meet these staffing requirements, the Army decreased the cutoff on the General Technical sub-
test of the Armed Services Vocational Battery. According to one Army psychologist, reducing 
this cutoff has had no effect on the number and quality of those individuals graduating from 
training. In other words, lowering standards did nothing to meet the demand for additional 
Special Forces personnel. 

After meeting basic eligibility requirements, candidates proceed to the initial selection 
course. At this time psychologists administer a battery of self-report instruments assessing per-
sonality and tolerance to stress. Although the results from these assessments are not used to 
screen out candidates, follow-up interviews may be conducted by a psychologist to screen out 
those candidates who are not a good fit. The length of these interviews depends on the specific 
concerns identified by the psychologist. 

Following their initial selection, candidates begin the Special Forces Qualification Course 
(SFQC). One key feature of the Army’s approach is an emphasis on development and perfor-
mance enhancement. To support these goals, the Army uses its clinical psychologists in addi-
tion to candidates’ peers to provide developmental feedback to Special Forces candidates and 
operators. In the SFQC, psychologists join candidates in the field to observe their performance 
in a series of structured scenarios, which provide the data for feedback later provided to each 
candidate. In addition to performance observations, psychologists’ feedback also draws on 
results from the self-report instruments completed by candidates during initial selection. The 
results from these self-report instruments are specifically used to support observations and 
increase candidates’ chances of graduation.

To further support the development of Special Forces candidates, psychologists have col-
laborated with Special Forces units to construct 360-degree feedback instruments, which pro-
vide feedback on performance dimensions related to stress from multiple sources (e.g., peers, 
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subordinates, and commander). The feedback generated from these evaluations is strictly con-
fidential and only the individual being rated has access to the results. The emphasis on confi-
dentiality is helpful in maintaining a developmental rather than a punitive climate. 

Although serving a developmental role following selection into the Special Forces com-
munity, peers are also used to provide evaluative data on performance during the SFQC. These 
data are presented with evaluations from instructors and psychologists to advise commanders 
on final decisions for candidate selections into a Special Forces unit. The psychologists empha-
sized the value of peer evaluations as an important decision tool, particularly because peers 
are able to observe attitudes and performance that are otherwise hidden from instructors and 
commanders.

In summary, the interviews with the psychologists at Ft. Bragg suggested that training 
needs to be tough and realistic and that waivers must be eliminated to ensure consistency in 
quality and application of standards. These steps will help ensure that personnel have met a 
clear set of criteria related to high levels of performance under stress. 

Special Operations Center for Enhanced Performance

SOCEP, a center of experts in performance enhancement and sports psychology, was funded 
in October 2010 to support the training of Special Forces. In general, the goal of the center 
is to identify the biggest challenges to performance and enhance performance in those areas 
through training and practice in simulated conditions. Although the curriculum was created 
by the Army Center for Enhanced Performance at West Point, the stressors integrated into 
practice sessions are designed using feedback from Special Forces operators who have recently 
been downrange.

The specific curriculum and length of training depend on an individual’s military occu-
pational specialty. In general, the curriculum emphasizes five primary skills to enhance mental 
strength: (1) building confidence, (2) goal-setting, (3) attention control, (4) energy manage-
ment, and (5) integrating imagery. In many ways, these core skills are analogous to those used 
by the Navy to train BUD/S candidates and operators (see Table 3.2). A full description of the 
Army’s definitions of these skills is provided in a Memorandum for Record (Department of 
the Army, 2011).
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Table 3.2 
A Comparison of Skills to Optimize Performance Under Stress

Skill
Air Force 

PJs

Army 
Special 
Forces

Navy 
SEALs Definition

Mental skills 
foundation

√ √ Understanding the relationship between performance and 
psychological states (e.g., thoughts, emotions)

Confidence √ √ Focus on strategies to build, sustain, and protect confidence; a 
feeling of self-assurance

Goal-setting √ √ √ Focus on personally meaningful goals supported by core 
values; breaking larger objectives into manageable tasks

Attention control/ 
concentration

√ √ √ Emphasis on understanding how attention works and how to 
control it to enhance focus and concentration

Energy/ 
arousal control

√ √ √ Practical skills on managing arousal levels and the stress 
response to meet the demands of the situation and restoring 
energy

Imagery/ 
visualization

√ √ √ Mental rehearsal of successful outcomes to build confidence 
and promote effectiveness

Self-talk √ √ Internal dialogue to guide thoughts, emotions, performance, 
etc.

Compartment- 
alization

√ √ Dividing or segmenting adverse events or setbacks for later 
processing 
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Chapter Four

Can Virtual Reality Support Stress Inoculation Training?

Technology such as virtual reality (VR) shows promise as a tool to support SIT. This technol-
ogy offers an alternative platform for the delivery of SIT more broadly. VR, also called virtual 
simulation, is used often in today’s Air Force to train personnel, mostly aircrew. The technol-
ogy allows aircrew to train in dangerous situations without actually putting the individual or 
equipment at risk (e.g., an engine stall during a landing) and often at substantially less cost. As 
the technology has advanced, the virtual images have become more real, introducing the con-
cept presence as a way to describe VR (Riva, 2007; Riva, Davide, and IJsselsteijn, 2003; Steuer, 
1992). Presence is defined by Steuer (1992) as the “sense of being there” (as cited by Riva, 2008, 
p. 9) or the sense of being in a different world that exists outside the person (Riva, 2006, 2007, 
2008; Riva, Waterworth, and Waterworth, 2004). 

The advancement of VR has found many applications in the area of psychology and help-
ing individuals cope with phobias (Wiederhold and Wiederhold, 2008). Medical professionals 
use VR in exposure therapy, as a way to introduce patients to a safer, less personally threaten-
ing, and less costly environment than real life events (Riva, 2005, 2008). The environment is 
real enough to expose the patient to the feared stimuli in a controlled setting. By doing so, 
patient’s anxiety can be reduced through the processes of habituation and extinction (Riva, 
2008). Avoiding the situation only reinforces the phobia.

In a similar manner, VR could be used before deployment for SIT. Similar to the treat-
ment of specific phobias, “VR can enhance the effect of SIT by providing vivid and custom-
izable stimuli” (Wiederhold and Wiederhold, 2008, p. 30). The goal is to provide repeated 
and controlled exposure to stressors, to desensitize or inoculate the individual to the stimuli, 
thereby avoiding panic in a real environment (Wiederhold and Wiederhold, 2008). The Army 
has taken steps to develop VR tools to teach resource management, adaptive thinking, and tac-
tical decisionmaking (Rizzo et al., 2006). For example, the Army has developed Full Spectrum 
Warrior, a game that is being used for clinical VR treatment of PTSD in returning Iraq War 
military personnel. This suggests that some existing commercial tools could have value for SIT.

Although the game may have some benefit for SIT, it does not appear to be a worthwhile 
training aid because “soldiers were disappointed by the game’s lack of realism and did not learn 
the intended lessons” (Adair, 2005). Still, an investment in the game might yield better train-
ing outcomes down the road: “The Army officials who ordered Full Spectrum Warrior say it 
was a useful experiment in how video games can teach urban warfare; feedback about the game 
will be used to improve other training aids. They expect to save money by using the game’s 
basic architecture to create other games” (Adair, 2005). Therefore, future efforts to enhance the 
realism of these types of games may improve their overall usefulness for training.
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Currently, in precombat use, the tool is used to screen individuals who might be suscep-
tible to PTSD before combat. This use gives medical personnel the opportunity to look for 
indications of physiological reaction during the VR exposure to determine if the individual 
requires continued or prescribed care (Rizzo et al., 2006).

But the same tool has potential for SIT.

. . . such a VR tool initially developed for exposure therapy purposes, offers the potential to 
be “recycled” for use both in the areas of combat readiness assessment and for stress inocu-
lation. Both of these approaches could provide measures of who might be better prepared 
for the emotional stress of combat. For example, novice soldiers could be pre-exposed to 
challenging VR combat stress scenarios delivered via hybrid VR/Real World stress inocu-
lation training protocols as has been reported by Wiederhold & Wiederhold (2005) with 
combat medics. (Rizzo et al., 2006, p. 9)

The Army’s Virtual Reality Medical Center provided VR SIT systems to Ft. Rucker for 
the Army’s Aeromedical Personnel training. VR, in this capacity, is being used to teach coping 
techniques before deployment, with promising early results (Wiederhold and Wiederhold, 
2008). Preliminary results from 25 medics suggest that those who learned coping techniques 
exhibited lower levels of stress than those in the control group (Stetz et al., 2007a; Wiederhold 
and Wiederhold, 2008). 

Other large-scale studies suggest that VR-enhanced SIT can be more effective than real 
world training systems, when factors such as cost, time expenditure, adaption to stressful situ-
ations, and performance are considered (Wiederhold and Wiederhold, 2008). 

Despite the potential benefits, Popovic et al. (2009) surmise that the promising early 
results of using VR for SIT warrant further research, as the number of available studies is 
limited.

VR for SIT represents an untapped potential for the Air Force to train battlefield airmen 
for combat. This tool could be applied across the force, not just for initial skills training. It 
can provide context for training, making other training more effective and interesting to the 
recruit. Despite these potential benefits, the application of VR to provide SIT is still nascent 
and focuses primarily on the final phase of SIT (i.e., Phase 3). Consequently, several questions 
remain unexplored, including how VR can incorporate the first two phases of SIT, the rela-
tive benefits of VR SIT compared to traditional SIT, the cost-effectiveness of VR SIT, and the 
benefits of VR SIT for enhancing performance. 
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Chapter Five

Recommendations

Enhancing Performance Under Stress

The research on stress inoculation and interviews with the Navy and Army suggest that SIT 
can be an effective strategy for enhancing performance under stress. Although the Air Force 
currently provides some education (Phase 1 of SIT) to CCTs about the stress response and 
to PJs about performance enhancement strategies during the Indoctrination Course and suf-
ficient opportunities for CCTs and PJs to practice operational tasks under stressful conditions 
(Phase 3 of SIT), the Air Force could bolster these efforts with a more programmatic approach 
to ensuring that all battlefield airmen specialties have the cognitive and behavioral skills (Phase 
2 of SIT) that may further enhance performance under stress. These observations lead us to the 
following nine recommendations for developing a successful program. 

Develop Curricula for Stress Inoculation Training with an Emphasis on Core Skills That 
Facilitate Performance Enhancement 

We recommend building on current efforts during the PJ Preparatory/Development and 
Indoctrination Courses and collaborating with the Departments of the Navy and the Army 
to develop curricula for developing the behavioral and cognitive skills that can facilitate air-
men’s performance under stress. These efforts provide excellent examples of training programs 
that focus on the development of psychological skills, which have been supported by research 
on performance enhancement. These skills include (1) imagery, (2) attentional focusing, (3) 
maintaining concentration, (4) controlling anxiety and activation, (5) positive self-talk, and (6) 
goal-setting (Krane and Williams, 2006). 

Particularly important to any change in battlefield airmen training is ensuring that 
instructors and squadron commanders are committed to the new curriculum. In fact, research 
suggests that interventions should include plans to educate supervisors or trainers about the 
effect of stress and the importance of preventative efforts (Nytro et al., 2000). Indeed, senior 
leadership support is an integral component of organizational change and successful imple-
mentation of interventions targeting stress (Nielsen et al., 2010). 

Furthermore, the curricula should be developed in coordination with senior instructors 
from the battlefield airmen community to increase commitment and ensure that lessons are 
relevant and meaningful to airmen’s needs. For example, training provided during initial skills 
training could focus on coping strategies for decreasing the stress and anxiety associated with 
particularly challenging training elements. For some airmen, goal-setting may be most appro-
priate when learning how to segment broad training objectives, whereas others may need to 
learn strategies to control arousal before participation in water confidence training. For gradu-
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ates of battlefield airmen training, SIT should attempt to increase the level of specificity with 
advanced and unit-level training to maximize mission-specific confidence and performance 
under anticipated and known stressors (e.g., noise, fatigue, security threats, and foreign lan-
guage communication). 

We also recommend that training instructors be provided with SIT. Having developed a 
working knowledge of SIT, instructors can reinforce these skills during multiple components 
of training (e.g., parachute, weapons, and dive training).

Identify Opportunities to Integrate Common Stressors from Downrange Experiences 

As battlefield airmen return from deployments, attempts should be made to document the 
specific nature, range, and intensity of stressors. Along these lines, Hall et al. (1992) sug-
gest conducting “a step-by-step stressor analysis, to identify (a) typical stressors encountered,  
(b) performance deficiencies due to stressors in terms of psychomotor and cognitive processes, 
(c) knowledge, skills, and abilities (KSAs) required to promote technical performance while 
exposed to the stressors, and (d) specific cues in the environment that trigger use of effec-
tive stress coping skills” (p. 360). Although research has shown that the skills learned during 
SIT can transfer to novel stressors (Driskell, Johnston, and Salas, 2001), familiarity with the 
operational environment will help to decrease anxiety, facilitate concentration on task-relevant 
details, and increase confidence. This recommendation is consistent with Keinan and Fried-
land’s (1996) tenet that “trainees should be given the opportunity to familiarize themselves 
with stressors characteristic of the criterion situation. Familiarity is needed in order to reduce 
uncertainty and to improve the transfer of learning” (p. 263). The Air Force currently collects 
information related to this recommendation (e.g., in the Post Deployment Health Assessment); 
however, these screening tools are designed primarily to target trauma that may result in severe 
stress or PTSD. Additional efforts should be made to document other stressors that may affect 
performance (e.g., noise, sand, and lack of mission clarity).

Ensure That Applicable Skills Are Mastered Before Exposure to Stressful Conditions

Stress inoculation training will be inefficient or ineffective if individuals are unable to success-
fully perform target job tasks in nonstress conditions. For example, pool harassment to simu-
late rotor wash will not promote stress inoculation if the individual is not a capable and con-
fident swimmer. On the contrary, exposure to intense stressors before mastery may interfere 
with the acquisition of skills and may create despair in trainees (Keinan and Friedland, 1996).

We recommend evaluating whether a preparatory course may benefit battlefield airmen 
candidates. Additionally, we also recommend that evaluations be conducted to determine if 
the two-week preparatory course for PJ candidates is sufficient for the physical demands of 
the Indoctrination Course. A longer preparatory course may not only be useful for introduc-
ing psychological skills training but may also be used to improve physical conditioning and 
the development of other necessary physical skills (e.g., swimming). The Navy’s significantly 
longer eight-week preparatory course has been found to significantly decrease the number of 
drop-on-requests in follow-on BUD/S training. 

Provide a Water Training Facility for Pararescue and Combat Control Training

Email correspondence with AETC subject matter experts identified safety issues with the cur-
rent facility as a result of documented health concerns, including eye, ear, and upper respira-
tory diseases. These infections also increase the risk of training failure and attrition. Not only 
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are there health concerns with the current facility, but trainees also have limited opportunities 
to practice water skills in the current facility. With the construction of a new facility, infections 
attributed to poor water quality would be reduced. Furthermore, trainees could be encouraged 
to use it during off-duty hours to improve their confidence and technical skills in the water, 
which would be an important step in implementing an effective SIT program for CCTs and 
PJs. 

Continue to Provide Sufficient Opportunities to Practice New Coping Skills Under “Real” 
Performance Conditions 

Providing opportunities to perform under stress is critical, because in the absence of “the 
‘inoculation’ trials and application opportunities, the skills-training components are unlikely 
to prove effective or sufficient” (Meichenbaum, 2007, p. 26). Focus groups and interviews with 
Air Force subject matter experts indicated that ample opportunities were provided in most 
cases. However, additional opportunities to practice in joint exercises with the Army and Navy 
may increase awareness of other specific stressors. For example, understanding that different 
terminology, procedures, and equipment may be encountered in a joint operation may help 
battlefield airmen to better prepare for these stressors. 

Consider Supporting Stress Inoculation Training with Virtual Reality Technology 

Several VR models are currently being used to support military training, including the Army 
Full Spectrum Warrior Game. The Air Force should evaluate the potential modification of 
these platforms to support training for battlefield airmen. The Air Force could also consider 
collaborating with ongoing VR-enhanced training experiments such as the Army’s VR medi-
cal center experiment using aeromedical personnel at Ft. Rucker.

Continue Efforts to Identify Valid Screening Tools to Predict Success in Stressful Conditions 

Despite the best efforts to train all airmen to specific standards, considerable individual dif-
ferences exist in performance under stress (Delahaij et al., 2011). Consequently, selection into 
a career field for initial skills training is part of a broader strategy for optimizing resources 
and maximizing opportunities for success. Research evidence reviewed by Szalma (2008) sug-
gests that an individual’s traits may affect his performance under stress. However, the specific 
traits predictive of performance under stress will, at least partially, depend on the tasks being 
performed. 

The Navy has implemented a tool to assess tolerance to stress, which is combined into a 
compensatory model with physical fitness scores for selection into BUD/S training. In addi-
tion to the EQ-I and TAPAS, the Air Force should consider other well-established personnel 
selection methods such as structured interviews and biodata instruments for predicting success 
(Hunter and Hunter, 1984; McDaniel et al., 1994; Mount, Witt, and Barrick, 2000; Rothstein 
et al., 1990; Schmidt and Hunter, 1998; Wright, Lichtenfels, and Pursell, 1989). Interviews 
conducted by an Air Force psychologist are already being used to select cross-trainees into 
battlefield airmen careers; however, this practice is not used with new enlistees. 

The goal of such screening instruments should be to eliminate only those candidates 
who cannot train and develop the necessary skills to perform well under stress. Consequently, 
efforts should be made to set the cutoff for screening instruments at a point that minimizes 
the elimination of individuals who have the potential to succeed with the right training. This 



32    Enhancing Performance Under Stress: Stress Inoculation Training for Battlefield Airmen

strategy is particularly important to ensure that a sufficient number of operators successfully 
complete training. 

Develop Measures to Support the Evaluation of Screening Tools and SIT 

Currently accessible measures, such as attrition and training performance, are useful and infor-
mative but may be deficient in determining the effectiveness of SIT. The Air Force should 
consider expanding measures of training performance to include peer and instructor ratings 
of other relevant training dimensions (e.g., stress tolerance, performance under stress, and 
decisionmaking under stress). The Army has made extensive use of peer ratings to support the 
screening and development of Special Forces. In addition to measuring performance under 
stress, steps should be taken to evaluate changes in physiological and psychological indica-
tors of arousal when performing under stress. An excellent example using this approach is the 
Federal Law Enforcement Training Center’s (FLETC) study (Atkins and Norris, 2004), which 
examined law enforcement trainees’ performance in a realistic simulation designed to induce 
stress.1 Among the criteria measured, FLETC documented physiological values (i.e., heart rate, 
blood pressure, and salivary cortisol), psychological responses using self-report instruments 
of personality (e.g., anxiety, anger, depression, and curiosity), and performance evaluated by 
subject matter experts on several dimensions (e.g., perception, threat recognition, latency to 
respond, and performance skill scores such as shot accuracy). Similar measures have been used 
in other realistic scenario-based training (Taverniers et al., 2011).

Additional measures expected to be affected by SIT would also include perceptions of 
combat readiness. These measures typically assess combat readiness using collective efficacy, 
or airmen’s beliefs about how successful the team will be in future combat. In fact, researchers 
recommend using combat readiness as a proxy measure for performance, because it has been 
significantly correlated with objective measures of performance (Thomas, Adler, and Castro, 
2005). 

In addition to ensuring that relevant measures have been implemented, steps need to be 
taken to evaluate the effectiveness of SIT. The Air Force might consider implementing a pilot 
study to examine the relative effectiveness of SIT for improving training outcomes and opera-
tional performance. Such a pilot study could use an experimental design with matched groups 
(i.e., intervention and control groups) based on performance deficits under different stressors. 
Matching on performance deficits would be particularly important, since stress interventions 
have been shown to be more effective for those experiencing higher levels of distress at baseline 
(Flaxman and Bond, 2010). 

Provide Information to Increase Awareness of Support Services for Mental Health 

Although psychological health and well-being are topics beyond the scope of this study, we 
would be remiss not to make this recommendation, since these issues were raised without 
prompting during the focus groups. Similar to concerns raised during interviews with Army 
subject matter experts, considerable gaps in knowledge were identified in what airmen should 
do when stress becomes unmanageable. This concern appears not to be limited to the United 
States, as surveys of international military leaders suggest that international military lead-

1	 To induce stress, FLETC added a variety of structured challenges, including but not limited to environmental distrac-
tions such as noise, time pressure, and physical threat with nonlethal training ammunition; multitask loading; and reduced 
resources such as minimal cover in a firefight and having to use a weapon that had been rigged to misfire.
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ers are not sufficiently trained on how to manage individual and family stress (Adler et al., 
2008). Consequently, efforts should be bolstered to raise awareness of available support ser-
vices, including mental health services, chaplains, peer networks, and information websites 
(e.g., Defense Centers of Excellence for Psychological Health and Traumatic Brain Injury). 

Conclusion

Stress is a common element in military careers, especially for those who operate outside the wire. 
Conventional wisdom suggests that individuals who are selected and succeed in these careers 
have an inherent ability to withstand stress. Indeed, cognitive ability and certain personality 
traits have been found, in some contexts, to facilitate performance under stress. However, we 
also find sufficient evidence that individuals can be trained to minimize the adverse effects of 
stress on performance. The incorporation of these training techniques, used by the Army and 
Navy to promote the development of their special operators, would be expected to positively 
affect the mission readiness of battlefield airmen in several ways, including enhanced perfor-
mance under stress, reduced attrition during initial skills training, and increased retention.
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Appendix A

Interview Guide for Battlefield Airmen

The purpose of this project is to identify whether training strategies to meet stress demands 
can aid in the training and performance of Battlefield Airmen. So, we will be asking a number 
of questions related to the types of stressors you face, how you perform under stress, and the 
types of strategies that you use or have learned to handle stress before, during, and after an 
operation. As you think about your answers, please remember to not report any names or 
classified information. 

Background

•	 Please describe your level of experience in the Air Force.
•	 What is your current rank?
•	 When did you receive your training to be a PJ, CCT, etc.?
•	 Compared to the number of mission deployments of others in your career field, would 

you consider yourself less experienced, about the same, or more experienced?

Training Preparation

•	 What was the most difficult part of your training to become a PJ, CCT, etc.?
–– What strategies did you use to meet the physical and cognitive demands of training?
–– What have you learned since becoming a PJ, CCT, etc. that would have helped you to 

better meet the physical and cognitive demands of training?
•	 How are the stressors you faced in training similar to the stressors you face during a mis-

sion? How are the stressors in training and during missions different?
•	 Did any part of your training prepare you for operating in a stressful environment?

–– Please describe.
–– How effective were these training elements?
–– How could these training elements be changed to improve how well individuals per-

form in a stressful environment?

Stressors

•	 Please think about your first operation following training. 
–– What was most challenging? In what ways could you have been better prepared?

•	 What are the most stressful components you face in an operational environment?
–– Without providing any names or classified details, please describe a time when the per-
formance (e.g., attention, motivation, motor skills, decision making, communication) 
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of someone on your team was affected by difficult operational conditions (e.g., weather, 
heat, time pressure, presence of enemy combatants, etc.).
◦◦ Why do you think this individual’s performance was affected?
◦◦ Do you think additional training could have helped? If so, how?

–– Please describe a time when you had to deal with (x stressor).
◦◦ How did you handle this stressor? Did you use any particular strategies?

Future Preparation and Execution

•	 How confident are you now in being able to perform under a range of stressful condi-
tions?
–– What factors have affected your confidence, either positively or negatively?

•	 Would you or others in your unit benefit from additional training while experiencing a 
range of stressful conditions?
–– If so, please describe the types of stressors and tasks (e.g., extraction) that might better 
prepare you or enhance your performance under stress.

Summary Evaluation

•	 Overall, how well did your training prepare you to handle the challenges of performing 
your tasks in a stressful environment? 
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Appendix B

Interview Guide for Subject Matter Experts 

•	 How is training currently designed to help CCTs/PJs to better perform under stressful 
conditions?
–– How has the training of CCTs/PJs changed over time?

•	 What are the most stressful parts of the current training program?
–– At what point in the training cycle do the most stressful parts occur?
–– What do trainees do to meet the demands of these stressors?

◦◦ How well do they meet the demands of these stressors?
–– Are there any specific training modules designed to help trainees meet stressful 
demands? (e.g., cognitive skills training)

•	 In what specific ways is stress induced to better prepare CCTs/PJs?
o	 Type of stress?
o	 Frequency, duration, and intensity of stress?

•	 Has there been any evaluation on the effectiveness of inducing stress in training CCTs/
PJs?

•	 What types of stressors do CCTs/PJs face in the operational environment?
•	 How do you think training of CCTs/PJs could incorporate additional exposure to stress-

ful conditions?
–– At what time in the training cycle?

•	 What factors would affect the implementation of additional training to stressful condi-
tions? 
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USAF pararescue and combat controllers routinely recover downed or injured military personnel and direct military 
aircraft in hostile or denied regions. Consequently, to be effective in these careers requires the ability to cope with 
severe stress. The USAF uses many strategies to ensure that battlefield airmen perform well under stress but one 
strategy, termed stress inoculation training (SIT), has not been fully incorporated as a training element. Current Air 
Force strategies include screening out individuals unable to tolerate stress during initial selection and in training, 
exposing candidates to a variety of stressors during training, and providing airmen with education and support, 
both predeployment and postdeployment. Although some of these strategies are consistent with SIT principles, 
additional training should focus on the cognitive and behavioral skills (e.g., goal-setting, energy/arousal control) 
to help airmen perform effectively under stress. The authors conducted an extensive literature review to better 
understand modern stress theories, and they interviewed Air Force instructors from the Air Education and Training 
Command and formed small focus groups with combat controllers and pararescuemen. The goal of the focus 
groups was to identify what preparation, if any, battlefield airmen had to optimize their performance under stress. 
The authors also reviewed key official training documents, training plans, and instruction plans.
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